Familial platelet disorder with predisposition to acute myelogenous leukemia
The first gene shown to be involved in this category of the disease is RUNX1, where germ line deletions, or nonsense, splice site or missense mutations have been identified mainly in the runt-homology domain, which plays a role in sequence-specific DNA binding. These germ line mutations cause impaired megakaryopoiesis that gives rise to inherited thrombocytopenia and subsequent acute myeloid leukemia (AML). This syndrome, referred to as familial platelet disorder (FPD)/AML [2] , leads to the development of myeloid neoplasms in patients, typically when in their 30s or 40s. In this disorder, somatic mutations of TET2, ASXL1, IDH1/2 or CDC25C genes, in addition to the germ line RUNX1 mutation, are supposed to contribute to the malignant transformation of hematopoietic cells. It has also been shown that 20-60% of individuals in affected families develop AML. On this issue, Drs. Hayashi and Harada review recent progress in the understanding of this disorder [3] .
Introduction
The World Health Organization classification of myeloid neoplasms and acute leukemias was updated in 2016 from its previous 2008 version. In the 2016 version, enormous progress made in the field of genetic analysis, brought about by recent advances in the comprehensive identification of gene mutations, was adopted throughout the classification [1] . One such example is the addition of a section describing germ line mutations that predispose patients to myeloid neoplasms (Table 1 ). This section classifies the entity into three categories as follows: (1) myeloid neoplasms with a germ line predisposition and without a preexisting disorder or organ dysfunction, (2) those in patients with preexisting platelet disorders, and (3) those in patients with other organ dysfunctions. Although most hematological malignancies occur based on accumulating somatic mutations, we should always be aware of a familial predisposition for hematological malignancies, and thus carefully probe patients on whether they have a family history of similar hematological disorders and/or other malignancies. Indeed, case reports exist describing the development of hematological malignancies originating from donor-derived cells harboring germ line gene mutations after allogeneic hematopoietic stem cell transplantation. In these cases, intrinsic and/or extrinsic stresses to hematopoietic stem/progenitor cells during the reconstitution of bone marrow may trigger the transformation of normal cells into 
Germ line DDX41 mutations
The DDX41 germ line mutation was first described by Maciejewski's group in 2015 [7] . Hematological malignancies associated with the mutation are not usually accompanied by thrombocytopenia; the mutation is currently estimated to be involved in nearly 1-2% of inherited hematological malignancies. Of note, patients with DDX41 mutations develop AML and MDS at relatively advanced age, with a median age at diagnosis of 65 years, which is similar to sporadic cases. However, a recent paper reports pedigrees developing in lower onset of hematological malignancies [8] . Biologically, this gene encodes a DEAD-box type RNA helicase that have been shown to play various roles, including in pre-mRNA splicing and ribosome biogenesis. We recently reported that a DDX41 p.R525H mutation, which is typically found as a somatic mutation in myeloid neoplasms, affects ribosomal biogenesis through the inhibition of pre-ribosomal RNA processing and that the expression of the mutant causes a certain ribosomopathy phenotype in hematopoietic cells that leads to a slower growth rate of cells [9] . DDX41 is also likely to take part in innate immune regulation. However, the mechanisms by which the germ line, as well as the somatic DDX41 mutation, causes hematological disorders are still unclear. Therefore, further basic experiments and analysis of a large cohort of affected families are clearly warranted to understand the roles of the mutation and to the establish treatment strategies. Dr. Cheah comprehensively reviews a recent understanding of DDX41 in this issue [10] .
Germ line GATA2 mutations
GATA2 deficiency, reviewed by Dr. Hirabayashi et al. in this issue, is a series of diseases caused by a germ line GATA2 gene mutation, which was first described in 2011 as a discrete syndrome [11, 12] . The syndrome is characterized by congenital lymphedema, immunodeficiency involving a severe decrease in monocytes, B lymphocytes and NK cells that cause mycobacterial infection, and an earlier onset of MDS development. Since the GATA2 mutation is usually heterozygous, and the mutational position of the gene is spread over entire exons, and more than half the variants are a truncating type mutation, including frameshift, stop gain or splice site mutations, it is hypothesized that the syndrome is caused by the haploinsufficiency of the GATA2 protein. GATA2 is a transcription factor expressed in hematopoietic progenitors that is indispensable in hematopoietic cell differentiation. Although currently it is not completely known how a GATA2 mutation is involved in malignant transformation, it has recently been revealed that MDS with a germ line GATA2 mutation is strongly associated with monosomy 7 [13] .
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